Alternative splicing is a widespread mechanism in mammals that generates several mRNAs from one gene, thereby creating genetic diversity of the genome. Variant splice patterns are often specific to different stages of development or particular tissues, and alternative splicing defects are being more frequently detected in genetic diseases and cancers. The increasingly important role of alternative splicing in the function and the regulation of cellular process makes it critical to have an easy-to-use data repository for the biological and medical research communities. We have compared web resources that give access to information on alternatively spliced genes, and the FAST DB (Friendly Alternative Splicing and Transcripts DataBase) site came out as our favourite.
Introduction
Alternative splicing of mRNA allows several products, and consequently several protein isoforms with different functions, to be synthesized from a unique gene. It is a major mechanism for increasing transcriptome diversity in metazoan genomes. Initially, it was considered as a marginal process affecting less than 5% of all genes (Sharp, 1994) , but it became clear, through several bioinformatic and DNA microarray studies, that it was highly abundant and occurred in 50-70% of human genes (Modrek and Johnson et al., 2003) , producing many isoforms with different functions. Moreover, it is now clear that many human diseases are caused by alternative splicing deficiencies (Krawczak et al., 2000; Musunuru, 2003; Ranum and Day, 2004) , and modification of alternative splicing is becoming a major target for clinical therapy (Sazani and Kole, 2003; Garcia-Blanco et al., 2004) .
Cell biologists studying a gene product of interest may become confronted with the question of protein isoforms produced by alternative splicing of a single pre-mRNA or by transcription of pre-mRNAs from different promoters within the same gene. Internet databases with user-friendly tools then become particularly useful. Furthermore, recent data on the rela-tionship between splicing factors, promoter structure and transcription elongation (Cramer et al., 1997; Fong and Zhou, 2001; Furger et al., 2002; Auboeuf et al., 2004) support the concept that splicing and transcription are functionally coupled, and that this coupling is an additional level of regulation of alternative splicing (Kornblihtt et al., 2004) . The capacity of a database to integrate this coupling should also be taken into account when choosing a web resource to use.
Some available alternative splicing site web-based databases
A large number of databases on alternative splicing have been posted on the web to date and, to the scientist not working directly in the area of genomics, the task of finding one to fit his or her needs can be daunting. We took a simple approach to find the available sites by carrying out a search on Google using the keywords 'alternative splicing database'. This produced more than ten pages of websites. From this initial search, eight websites were selected for further consideration and these are listed in Table 1 . The choice was made on the basis of availability (some listed sites are no longer active) and the range of data analysis tools present. Table 1 briefly summarizes the source of sequence data and the organisms used for each site. The sequence data from a number of different sources were used to generate the information in the databases listed. All are based on the fundamental principal of computationally determined splice events deduced Typically ESTs are produced in large batches from a given cDNA library and constitute tags (some coding, others not) of expressed genes. As tags, not all splice events are presents in EST data, and, in addition, they may contain sequence errors and cDNAs corresponding to non-specific (background) splicing events. Therefore caution is required when the EST data has not been manually verified. However, the cDNA libraries used to obtain the EST data are produced from different tissue types. Hence, they can give primary information on gene and splice variant expression patterns. The Prosplicer website is of special interest, as it appears to be the only one which also uses protein sequence data (see Table 1 ).
Sequence data
The updating of data is also an important aspect. Although we did not record this information, we did note that several of the websites listed in Table 1 had not been updated since 2002. In databases using published experimental data or in curated nucleotide databases, the number of genes is still limited as the splicing patterns of many genes are not yet well characterized. Accordingly, even for currently updated databases, it might not be possible to find one's gene of interest.
Finding your gene and what you get
One of the important aspects for a user when entering a website is to be able to access the information required easily. For all the sites the search terms 'accession number' or 'acronym' will find the desired gene product. Therefore, as a criteria for ease-of-use, we assessed the ability of the websites to find our gene of interest (α-tropomyosin) by using the search term 'tropomyosin'. The ASD, ASAP (Alternative Splicing Annotation Project) (Lee et al., 2003) , EASED (Extended Alternatively Spliced EST Database) (Pospisel et al., 2004) and FAST DB websites all responded favourably. Notably, 'alpha tropomyosin' was not recognized by the ASAP, EASED and FAST DB websites, whereas the ASD website interpreted the combined term as 'alpha' or 'tropomyosin'.
Many of the databases appear to have been structured to specifically address certain aspects of gene structure. Most contain links to several application programs. Depending on the website interface, it is possible to generate the alternatively spliced variants, intron-exon structure and often to analyse these with regards to expression. For some websites these aspects are more convivial than others to users working outside the field of genomics. Figure 1 shows examples of alpha tropomyosin (TPM1) outputs from the EASED, ASAP and FAST DB websites. The EASED website firstly displays a list of accession numbers, and selecting one of the accession numbers produces a second page ( Figure 1A ) with diagrams of the splicing pattern and much more data, including information on the pattern of tissue and developmental expression. However, this information is colour coded and interpretation by colourblind people may be difficult. On the ASAP website the term searched for appears first as an overview of the spliced gene, which is then linked to a page with the various mRNA isoforms of the gene (Figure 1B) . The ASD website, which gathers information from three European Bioinformatics Institute databases, also returns a list of possible gene products from a wide range of species (not shown). With FAST DB, validating 'tropomyosin 1 (alpha tropomyosin)' in the search displays a main page that has an overview, starting with a map of the gene showing all the known exons and introns ( Figure 1C) . Furthermore, it is possible to obtain exon or intron sequences in another frame of the same window by clicking on the gene region of interest. As far as we could determine, this was the only site that is directly linked to web application programs that can predict promoters or analyse transcription termination.
Information on tissue expression patterns
Data for the tissue expression patterns can be obtained in different ways, either experimentally by in situ hybridization or by the direct analysis of mRNAs extracted from specific tissue. Information on tissue expression is also inherent in databases using EST data obtained from cDNA libraries generated from individual tissues, but not all of the data is in a readily available or easily interpretable format. We already mentioned that EASED site uses a colour code, which may have certain disadvantages. For the ASD site one must first scroll down several pages to access the diagrams showing the splice variants, then selecting a splice variant indicator (SP number) displays the known expression data. On the FAST DB website it was necessary to first choose the 'Transcripts view' window. Here, the various known splice variants are shown in diagrammatic format. The accession number and the tissue source of the mRNA used to produce the sequence data is listed for each variant. There are also links to the corresponding GenBank entry and to PubMed if the data has been published. For most of the other websites, information on the tissue expression pattern was either absent or difficult to use when examined from a gene-candidate approach.
EST and cDNA sequence data have not been obtained for each gene from all tissue types. Therefore, for a specific gene product it is highly probable that the tissue expression pattern data will be incomplete. One way for the researcher to complete this data is by a PCR analysis of extracted mRNA using primers that will identify the different splice variants of a premRNA. To our knowledge the FAST DB site is the only one which offers a tool that helps the researcher in this task; this is the 'In silico PCR' function. Selecting the 'In silico PCR' option produces the nucleotide sequence alignment of all the cDNA sequences in the main window, thereby displaying the alternative exon junctions and also the possible polymorphisms. Forward and reverse primers can be chosen and used for the in silico PCR. The result will give the size and the sequence of the products predicted to be amplified from the different transcripts, and the accession numbers are also indicated. Another useful tool developed by FAST DB to analyse the expression pattern of gene products is the 'Probe Alignment' facility. With this tool it is possible to determine which part of a known probe matches with the mRNA or genomic DNA.
External links
It is useful for a researcher to be able to switch between websites dedicated to specific needs. In these cases, external links available on websites can be an important benefit and time saver. Many of the websites for alternative splicing databases have external links to the original GenBank or EMBL entries, the UniGene database, the Ensembl database or the UniProt/Swiss-Prot database. The FAST DB site has several important additional links. Researchers studying transcription can use computer tools in order to predict promoter regions, transcription factor binding sites or to analyse the UTRs (untranslated regions). From the FAST DB website, it is possible to directly analyse up to 5000 nucleotides upstream of a chosen position (intron or exon sequence) with links to these external tools. Transcription initiation can be analysed using links to different web tools, allowing promoter prediction (six links), transcription-factorbinding-site predictions (nine links) or 5 -UTR analysis (seven links). In the same way, analysis of terminal exons and transcription termination can be done using external web tools (seven links). Furthermore, this site is not exclusive, as links are provided to many other alternative splicing websites. Finally, all the information produced from this site can be summarized and saved as a PDF file.
Our favourite choice
In conclusion, we found that the FAST DB website is a very user-friendly website, which is fine-tuned to analysing alternative splicing by non-specialist researchers. The large number of links to sequence analysis tools and the in silico PCR facility allows rapid investigation of the association between alternative splicing and transcription. However, as with all websites, the database does not contain information on all possible human or mouse genes. As mentioned above, this may be due to a lack of available information, but also because building up a complete coverage requires time. The website developers are still improving the site, and it can be assumed that database updates and other innovations in alternative splicing studies will be introduced.
